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(57) [Abstract] 

[Objective] While keeping characteristic which conventional tri 
chlorotrifluoroethane has and is superior it offersthe 
replacement cleaning solvent composition which completely 
does not produce effect to ozone layer. 

[Constitution] Carbon number being 4 or more, it is a cleaning s 
olvent composition which consists of ring shape 
hydrofluorocarbonwhich possesses 4-member ring, at same time, 
includes hydrogen atom of the at least one. 
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[Claim 1] Solvent composition for cleaning applications, that c 
omprises (A) cyclic hydrofluorocarbon that contains at least 1 
hydrogen atom, at least 4 carbons, and a 4-membered ring. 

[Claim 2] Solvent composition for cleaning applications, that c 
omprises the aforesaid hydrofluorocarbon (A) and (B) solvent 
soluble in said hydrofluorocarbon (A). 

[Claim 3] Solvent composition for cleaning applications, that c 
omprises the aforesaid hydrofluorocarbon (A) and (C) nonionic 
surfactant. 

[Claim 4] Solvent composition for cleaning applications, that c 
omprises the aforesaid hydrofluorocarbon (A), the aforesaid 
solvent (B), and nonionic surfactant (C). 

[Claim 5] The solvent composition described in Claim 2 or 4 fo 
r cleaning applications, wherein the aforesaid solvent (B) is at 
least 1 selection from the group consisting of (b-1) alkanes 
having at least 5 carbons, (b-2) cycloalkanes having at least 5 
carbons, (b-3) alcohols, (b-4) ketones, (b-5) ethers, (b-6) esters, 
(b-7) hydrohalocarbons, and (b-8) hydrochlorofluorocarbons. 



[Claim 6] The solvent composition described in Claim 3 or Clai 
m 4 for cleaning applications, wherein the nonionic surfactant 
(C) is at least 1 selection from the group consisting of ether- 
type nonionic surfactants, ether ester-type nonionic surfactants, 
ester-type nonionic surfactants, and nitrogenous nonionic 
surfactants. 

[Claim 7] The solvent composition described in Claim 4 for clea 
ning applications, wherein the aforesaid solvent (B) is at least 1 
selection from the group consisting of (b-1) alkanes having at 
least 5 carbons, (b-2) cycloalkanes having at least 5 carbons, (b- 
3) alcohols, (b-4) ketones, (b-5) ethers, (b-6) esters, (b-7) 
hydrohalocarbons, and (b-8) hydrochlorofluorocarbons, and the 
nonionic surfactant (C) is at least 1 selection from the group 
consisting of ether-type nonionic surfactants, ether ester-type 
nonionic surfactants, ester-type nonionic surfactants, and 
nitrogenous nonionic surfactants. 

[Claim 8] The solvent composition described in Claim 2, 4, 5, o 
r 7 for cleaning applications, that contains from 0. 1 to 50 
weight% solvent (B). 

[Claim 9] The solvent composition described in Claim 3, 4, 6, o 
r 7 for cleaning applications, that contains from 0.001 to 10 
weight% nonionic surfactant (C). 



j 
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[Claim 10] The solvent composition described in Claim 4 or 7 f 
or cleaning applications, that contains from 0.1 to 50 weight% 
solvent (B) and from 0.001 to 10 weight% nonionic surfactant 
(C). 



[000 1 ] 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention, being somethin 
g regarding solvent composition which is used forwashing, 
especially, removes flux , lipid and dust etcwhich deposit in 
IC , electronic part and precision mechanical part etc regards 
thesolvent composition which is used for washing which is suited. 
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[0002] 
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[Prior Art] Until recently, it assembled and at time of producing 
IC ,the electronic part and precision mechanical part, in 
order to remove flux , lipid andthe dust etc which in deposit 
in part, washing which uses the organic solvent was done. 1,1,2- 
trichloro -1,2,2-trifluoroethane (Below, Rl 13 you call) was 
widely used for this kind of washing, as organic solvent. R113 
is incombustibility, toxicity is little, is superior in stability. 
Furthermore Rl 13, metal, plastic and elastomer or other 
substrate are notdamaged, only soiling selectively melts has had 
feature which issuperior. Removing flux, print substrate which 
washes is example where theproduct which is formed with metal , 
plastic and elastomer or other substrate is good. Rl 13 is useful 
even from this point. 

[0003] 

[Problems to be Solved by the Invention] Is used until recently a 
s for Rl 13 which, It possesses various benefit of in spite, in 
chemical quite stability forthe sake of, lifetime inside 
convection zone was long, diffusion doing,reached to 
stratosphere, disassembled here with ultraviolet light and 
generatedthe chlorine radical, this chlorine radical happened, 
stratosphere ozone and chain reaction when ozone layeris 
destroyed, from thing, was decided with that use restriction is 
executed. 
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[0004] Because of this, search of replacement cleaning solvent 
which is difficult to destroy the ozone layer in place of 
conventional Rl 13, is done actively. As this replacement 
cleaning solvent, 2,2-di chloro -1,1,1-trifluoroethane ,1,1 -di 
chloro -1-fluoroethane , 3,3-di chloro -1,1,1,2,2-penta fluoro 
propane and 1,3-di chloro -1,1, 2,2,3 -penta fluoro propane etc 
aredeveloped. 



[0 0 0 5] <-*i?>(Dfte3t»ffl»>iJfi. R i 1 3 t fSlftlz [0005] These replacement cleaning solvent have had washing c 
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haracteristic which is superior in sameway as Rl 13, furthermore 
also influence to ozone layer quite issmall. But, as for these 
replacement cleaning solvent, because chlorine atom is included, 
extremely itis little, but somewhat effect is produced to ozone 
layer. Then, effect is not produced to ozone layer completely, 
furthermoredevelopment of replacement cleaning solvent 
which is superior is desired. 

[0006] It is something which designates that cleaning solvent c 
omposition which possesses thecapacity where this invention 
does not destroy ozone layer, furthermore washesthe flux and 
oil etc in effective is offered as object. 

[0007] Furthermore this invention, does not damage metal , pi 
astic and the elastomer or other basic material, is something 
which designates that cleaning solvent composition which 
possessesthe feature which only soiling selectively melts is 
offered as theobject. 

[0008] 

[Means to Solve the Problems] As for this invention, in order t 
hat aforementioned object is achieved,it is something which can 
be done, first carbon number is 4 or more and issomething 
which offers solvent composition which is used for washing 
whichconsists of ring shape hydrofluorocarbon (A) which 
possesses 4-member ring, at same time,contains hydrogen atom 
of at least one. 
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[0009] As for above-mentioned hydrofluorocarbon (A) because 
chlorine atom is not included,there is a feature in point that it 
does not produce effect to theozone layer completely. In 
addition, as for above-mentioned hydrofluorocarbon (A) 
including hydrogen atom ofthe at least one, at same time, in 
order to possess structure strain whichderives in cyclobutane 
ring, decomposition rate in atmosphere quite is fast. Namely, it 
possesses benefit that above-mentioned hydrofluorocarbon (A) 
thelifetime in atmosphere is short, does not contribute to 
global warming. 

[0010] This invention is something which offers solvent comp 
osition which is used forwashing which consists of soluble 
solvent (B) in secondly above-mentioned hydrofluorocarbon 
(A)and above-mentioned hydrofluorocarbon (A). 

[001 1] In addition this invention is something which offers solv 
ent composition which isused for above-mentioned 
hydrofluorocarbon (A) and washing which consists of 
thenonionic surfactant (C) for third. 

[0012] Furthermore this invention above-mentioned hydrofluo 
rocarbon (A), is something whichoffers solvent composition 
which is used for above-mentioned solvent (B) andwashing 
which consists of nonionic surfactant (C) in fourth. 



ISTA's ConvertedKokai(tm), Version 1.2 (There may be errors in the above translation. ISTA cannot 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.5 



JP 93331489 Machine Translation - FirstPass 



[0 0 13] *3BBBlCfclvCfi. ±Et Kp^M-pA-jK 



[0 0 1 4] £fc 
±<7)v<7 DT)lil 

% <rh>S (b- 
( b - 6 ) . t K 



l/ffl (b-2) . T)\,3—)\,m (b-3) 
4) , X-x;Ml (b-5) . iXfibS 
□ /NP*-7p>a (b-7) % fecttft K 

*-^>a (b-s) (D»^5>atf*i*'> 

T>V^fcfil^^->^#®Stt^iJ (c) r 

afi4i*^< £ 1 1 ffl£ff£H F ClCiE 



[0 0 15] HjHFCt LTfi, ^^(Dfc^^^SB 



, 3, 3 -'N^tf-? 
X 1, 1, 2, 3 

3 - ( h U 

, 2, 3 ? 

^u^pj^u) v 



[001 6] ft^HFCt LXlt 
S*tL»*^ ttiLli. 1,1,2.2 
;i/7f-P v<7 X 1, 1, 2, 2, 

tay^a;J>, i f 1, 2, 2, 3 
3- ( h'J^UTl-P^f^U) y^7P^ 
— T" K ^ Z? P — 2 — (h'J7;U^-P 
1 , 1 , 2, 2-T h77^tP- 

v^n^^^*fctti , 1, 2 
;i/;j-p-4 ( 4-v^f-;u-3- ( h'J 
£p 4: Lr£tf£ 



[0017] »gHFcfcw»ft»JW (b) t Lxcnmm® 

5 6l±0)T;U*>a (b-1) fccfctfK*»5 6(±a)S/*P 
T;u^>a (b-2) t Lrf±. 2->^;U7^ 
X 2, 2-v^;u?p^X 2-p«^;u^> 
$X 3-/?JU^>£X 2, 2-y>f;i/7^>, 2, 
3-v/^;u?$>, 2-/^)\,^V-ly. 3- 

>fJU^^>. 2, 3-y>fJ^>$X 2, 4-y> 

^u^v^x 2, 2, 3- wtTfr^y^y 

. 2, 2, 4- h'J/^U^^X y^7P^>5X >^ 

;Uv^p^>£X y^DAjpntx ^f;i/y^P^t> 

[0 0 18] ftSHF C|CpT»fc»*J (B) t LX(D7)^ 
(b-3) t LXlt. *$J—iw x£/-;k i - 



[0013] Regarding to this invention, it was important, to use abo 
ve-mentionedhydrofluorocarbon (A) (Below, specific HF C you 
call), it has not been used as detergent where until recently 
thiskind of compound removes flux and lipid etc. 

[0014] In addition regarding to this invention, alkanes (b-1) of 
carbon number 5 or greater which is asoluble solvent in specific 
HF C, cycloalkane of carbon number 5 or greater (b-2), 
alcohols (b-3), the ketones (b-4), ethers (b-5), esters (b-6) and 
hydrohalocarbon (b-7), and combining at least 1 kindwhich is 
chosen from group of ether type , ether ester type , ester type , 
andthe nitrogen-containing type which are a at least 1 kind 
and/or nonionic surfactant (C) which is chosen from group of 
thehydrochlorofluorocarbon (b-8) to specific HF C, you can use. 



[0015] As specific HF C, specific HF C where quantity of hydro 
gen atomdoes not exceed number of fluorine atoms is flame 
resistance and it is used desirably. In addition, specific HF C is 
carbon number 4 or more, those of preferably 4 to 7 extent 
areselected, in order to possess preferred boiling point, in 
viewpoint which calls alsothose of carbon number 10 extent 
cleaning application and solvent recovery are used desirably. 

[0016] As specific HF C, various it can be illustrated over broad 
range,but for example 1,1,2,2,3,3-hexafluoro cyclobutane , 1, 
1, 2,2,3 ,4-hexafluoro cyclobutane , 1,1,2,2,3-penta fluoro -3- 
(trifluoromethyl) cyclobutane , 1,1,2,3-tetrafluoro -2- 
(trifluoromethyl) cyclobutane , designating 1,1,2,2-tetrafluoro - 
3-(trifluoromethyl) cyclobutaneor 1,1,2,2,3-penta fluoro -4,4- 
di methyl-3-(trifluoromethyl) cyclobutane etc as preferred ones, 
it is listed. 1 kind one or two kinds or more mixing, you can use 
these specific HF C. 



[0017] Alkanes (b-1) of carbon number 5 or greater as soluble s 
olvent (B) in specific HF C and thecycloalkane of carbon 
number 5 or greater (b-2) as, pentane , 2-methylbutane , 2,2-di 
methyl propane , hexane , 2-methylpentane , 3- 
methylpentane , the2,2-di methylbutane , 2,3-di methylbutane , 
heptane , 2-methyl hexane , 3-methyl hexane , 2,3-di 
methylpentane , the2,4-di methylpentane , octane , 2,2,3- 
trimethyl pentane , 2,2,4-trimethyl pentane , cyclopentane , 
methyl cyclopentane , the cyclohexane , methylcyclohexane 
or ethyl cyclohexane etc can be listed, but it is notsomething 
which is limited in this. 



[0018] methanol , ethanol , i-propanol , n-propanol , n-butan 
ol , i-butanol , thes-butanol or t-butanol etc can be listed as 
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alcohols (b-3) as soluble solvent (B) in thespecific HF C, but it is 
not something which is limited in this. 



[0019] acetone, methylethylketone , methyl butyl ketone o 
r methyl isobutyl ketone etc can be listed as theketones (b-4) as 
soluble solvent (B) in specific HF C, but it is not 
somethingwhich is limited in this. 

[0020] diethyl ether , methyl cellosolve , tetrahydrofuran , m 
ethyl-t-butyl ether or 1,4-dioxane etc can belisted as ethers (b- 
5) as soluble solvent (B) in specific HF C, but it is notsomething 
which is limited in this. 



[0021] methyl formate , ethyl formate , propyl formate , me 
thyl acetate , ethyl acetate , methyl propionate orthe ethyl 
propionate etc can be listed as esters (b-6) as soluble solvent (B) 
in specificHF C, but it is not something which is limited in this. 

[0022] dichloromethane , cis-l,2-dichloroethylene , trans -1,2 
-dichloroethylene or 2-bromo propane etc can' be listed 
thehydrohalocarbon as soluble solvent (B) in specific HF C (b-7) 
as, but it is notsomething which is limited in this. 



[0023] In addition but, 2,2-di chloro -1,1,1-trifluoroethane , 1, 
1-di chloro -1-fluoroethane , 3,3-di chloro -1,1,1,2,2-penta 
fluoro propane , 1,3-di chloro -1,1,2,2,3-penta fluoro propane , 
the 1, 1-di chloro -1,2,2,3,3-penta fluoro propane , 1,2-di chloro - 
1,1,3,3,3-penta fluoro propane , 1,2-di chloro -1,1,2,3,3-penta 
fluoro propane , 2,3-di chloro -1,1,1,2,3-penta fluoro propane 
or 2,2-di chloro -1,1,1,3,3-penta fluoro propane etc can be 
listedthe hydrochlorofluorocarbon as soluble solvent (B) in 
specific HF C (b-8) as, it is notsomething which is limited in this. 



[0024] 1 kind one or two kinds or more mixing concerning abo 
ve-mentioned solvent (B), you can use. 

[0025] As for nonionic surfactant (C) which is used for composi 
tion of this invention is notsomething which especially is 
limited, but preferably , for example alkyl andthe alkyl allyl 
polyoxyethylene ether , alkyl ally formaldehyde-condensed 
polyoxyethylene ether , glycerine ether and its 
polyoxyethylene ether , polyoxyethylene ether of block 
polymer ,the alkyl thio polyoxyethylene ether or other ether 
type and propylene glycol ester which designate 
polyoxypropylene as lipophilic group, thepolyoxyethylene 
ether of glycerin ester, polyoxyethylene ether or other ether 



ISTA's ConvertedKokai(tm), Version 1.2 (There may be errors in the above translation. ISTA cannot 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



P.7 



JP 93331489 Machine Translation - FirstPass 



'»ffiStt*j (c) icoixrti»*a*fcf42a(a±iE#L 

[0 0 2 6] **Wlcfc^TS£*ldc*<t LTffllv6»£. 
. &£HFClwPl»fc»#J (B) <D^*S/)*0. Ilf%- 

%S/j<o. ooiii%~ioli%tMo 

[0027] *xm<DSt#»*miiLmztii % »gHFcsm 

t Lrfi. 1, 1, 1, 1, 2, 3 

-^>^^;u^-p^n/^>, 1, 1, 2, 2, 3 -^>$ ? 

1, 1, 1, 3-f h7^^P^D^> 

[0 0 2 8] *5>«c*fBW0)a**#J**»i«cfi. S£*C(D 



[0 0 2 9] ±IBi&#£ LTli. «ifi. ->p*$x - 
hPi^X -hD^P/^A - hPlfc 

i/Hk o-£U7— ;k m-^U*/— ;k p-£b7— 

Jk ft-Jk p-t-^f;^iy-ik t -^^;u^ix 
□ -/k ^x^-vk -f v^^v-^ik o-n*v7i 

/— ^k 4, 4' -vt + 2, 2-^P/^ 

iM^;k 2, 6-v- t -^>;u-p-^ uy-)\,m<Dz> 

x>— JUJS, 2- (2' -LKP + V-5' ->^;u^x ~ 
;U) ^>VhUT7-;k 2~ (2' -tKD + y-3' - 

•J77Hk 1, 2, 3-^> % /h'J7 % /-Jk £fcl±1 - 

[ (n, n- tfx-2-x5 1 ;u / \^v;u) T^y^^M ^ 
> 7 h u 7 7-;k» K 'J T 7-;ua&if (f £ c t -e # 

'So 

[0 0 3 0] ^BHlcteltiWSHFCA^btt-SJSfe^lcffl^ 
s &II/8&lc#;i[c&fflT:£6o frfriJWWfcffliiEi: LT 



ester type of sorbitan ester, polyoxyethylene fatty acid ester , 
glycerin ester , the sorbitan ester or other ester type , aliphatic 
acid alkanol amide and polyoxyethylene fatty acid amide or 
other nitrogen-containing type etc can be listed. 1 kind one or 
two kinds or more mixing concerning above-mentioned 
surfactant (C), you can use. 

[0026] Regarding to this invention, when it uses, as mixture as f 
or mixture fraction isnot something which especially is limited, 
but content of soluble solvent (B)the content of 0.1 weight% to 
50 weight% and/or nonionic surfactant (C) is 0.00 1 wt% to 10 
weight% in preferably and specificHF C. 

[0027] Hydro fluoro cyclobutane which do not destroy ozone la 
yer other than specific HF Ccan be combined in cleaning 
solvent composition of this invention. As this hydro fluoro 
cyclobutane, 1,2-di fluoroethane , 1,1,1,2,3-penta fluoro 
propane , 1,1,2,2,3-penta fluoro propane , 1,1,1,3-tetrafluoro 
propane and thel,3-di fluoro propane etc can be listed, but it is 
not something which is limited inthis. 

[0028] Furthermore, component which until recently is added t 
o cleaning solvent composition ofthis kind, appropriately 
according to application can be added in thecleaning solvent 
composition of this invention. As example of that kind of 
component, it is a auxiliary agent and a stabilizer etc of the 
cleaning solvent composition. 

[0029] As above-mentioned component, for example nitromet 
hane , nitroethane , nitropropane , the nitrobenzene or other 
nitro compound, diethylamine , triethylamine , i-propyl amine , 
butylamine , i-butylamine or other amines , the phenol , o- 
cresol , m-cresol , p-cresol , thymol , p-t-butyl phenol , the t- 
butyl catechol , catechol , iso eugenol , o-methoxy phenol , 4, 
4'-di hydroxyphenyl -2,2-propane , isoamyl salicylate , the 
benzyl salicylate , methyl salicylate , 2,6-di -t-butyl -p-cresol or 
other phenols , 2-(2* -hydroxy -5' -methylphenyl) 
benzotriazole , 2-(2 f -hydroxy -3' -t-butyl -5* -methylphenyl)-5- 
chloro benzotriazole , 1,2,3 -benzotriazole or thetriazoles etc 
of l-[(N,N-bis -2-ethylhexyl) aminomethyl] benzotriazole can 
be listed. 



[0030] Solvent composition which is used for washing which co 
nsists of specificHF C in this invention has conventional Rl 13 
system and dissolving power of same extent, canuse for ideal in 
various application. As this exemplary application, flux , 
grease , oil , wax , ink or other remover ,the paint solvent , 
extraction agent , glass , ceramic , plastic , rubber andthe 
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[0031] urtt. #a*. aau 

[0 0 3 2] 

[Seifift] HJftffll -4 4fCfcUTIi. SUS-304(Dir 
Xht°— X (2 5mm x 3 Omm x 2mm) £$ttfS>i (B* 

««»*at ur. © : a»fC»*RT. O : A : 



[0 0 3 3] §gS6#]4 5-8 SICfcl^Tfi. jf^Xl^y 
ld)^'J>hSS (5 0mmXl0 0mmX1. 6mm) £ 

XAGF-J-1) ££*U 2 6 0°C(DffflSSt?0x- 

*»#j«i«ftfc3»iB»aLa#*fTi\ ^^xatt* 

? PMIi?TfE<DS 3-14 ic jK-fo 



[0 0 3 4] WTC0^^l«^C^3L^rffll^fc^^#^H FCt ur 
f±. 1, 1, 2, 2, 3 T 3-^*y-?)\,*nzs$nJ$^ 

(C3 3 6). 1, 1, 2, 2, 3, 4-^;il/tPy 
^□^^>. 1, 1, 2, 2, 3-^>^7;U^"P-3- ( 

h'j7JI/tP>f;i/) y5P7$X 1, 1, 2 f 3-f h 

^?;M-n-2- (hU z?ii,*n*^)\,) i,vu-}$\/^ 1 

, 1, 2, 2-Th7^tQ-3 - (h'J^U^P^fJI/ 
) V^P^X *5«fc0fl, 1, 2, 2, 3-s<y$7)lj- 
P-4, 4-v^5 L ;i/-3- (h'J^U^P^^U) V<7P 

[0035] jaT(DS««^te^rffl^fci#SHFcicpr» 

fcSSffli: L"Ctt. n-^^>(n-Pet),y{;D^ 
$V (c-Pe t) , n-^-9-> (n-He x) . v<7 P 
(c-He x) . n-^\^^> (n-He p) . ^ 
^l/ (Me OH) . X^/— ;U (E t OH) , n-^P 
i\J—)\, (n-PA) , 2-^P/V-;U ( I PA) . 7i? 

hXAcet), ^f^UXf^Kr h> (MEK) v X^;U 
Tir'f-h (EtAc) . y^PP^> (DCM) . 1, 
1 -y^PP- 1 -;iltPl$> (R 1 4 1 b) s 1, 3 
-V^PP-1, 1, 2, 2, 3-^>^7;U^"P^P/^> 

(R22 5A) , 3, 3-v^PP-l, 1, 1, 2. 2- 



metallic various part , especially IC part , electric equipment , 
precision machine and optical lens or other detergent can be 
listed. 

[0031] As washing method, if hand wiping , dipping, spray , sh 
aking, ultrasonic cleaning ,the vapor cleaning and method etc 
which combines these should have beenadopted. 

[0032] 

[Working Example(s)] Regarding Working Example 1 to 44, af 
ter soaking test piece (25 mm x30 mm x2 mm) of SUS - 
304 in machine oil ( Nippon Oil Co. Ltd. (DN 69-056-8167) 
make CQ-30), 5 min it soaked in cleaning solvent composition 
of this invention, decided extentof removal of machine oil 
With result as removal degree, .dbl circ. : satisfactory removable 
and .circ: almostsatisfactorily , : trace remnant and x:. 
Considerably remains, with appraisal which is said it shows in 
below-mentionedTable 1 to Table 2. 

[0033] Regarding Working Example 45 to 88, flux ( Asahi Kag 
aku Kenkyusho, K.K. (DN 69-239-0102) make speedy flux 
AGF-J-1) was applied to print substrate (50 mm xlOO mm 
xl.6 mm) entire surface of the glass epoxy make, soldering 
was done with solder temperature of 260 °C making useof 
wave soldering machine. After that 3 min it soaked in cleaning 
solvent composition of this invention and washed,decided 
extent of removal of flux. With result as removal degree, .dbl circ 
: satisfactory removable and .circ: almostsatisfactorily , : 
trace remnant andx:. Considerably remains, with appraisal 
which is said it shows in below-mentionedTable 3 to Table 4. 

[0034] It was chosen from group of 1,1,2,2,3,3-hexafluoro cycl 
obutane (C336), 1,1,2,2,3,4-hexafluoro cyclobutane , 1,1,2,2,3- 
penta fluoro -3-(trifluoromethyl) cyclobutane , the 1,1, 2,3- 
tetrafluoro -2-(trifluoromethyl) cyclobutane , 1,1,2,2- 
tetrafluoro -3-(trifluoromethyl) cyclobutane , and 1,1,2,2,3- 
penta fluoro -4,4-di methyl-3-(trifluoromethyl) cyclobutane as 
specific HF C which is used inthe Working Example below. 



[0035] In specific HF C which is used in Working Example belo 
w it was chosenfrom group of n-pentane (n-Pet), cyclopentane 
(c-Pet), n-hexane (n-Hex), cyclohexane (c-Hex), then- 
heptane (n-Hep), methanol (MeOH), ethanol (EtOH), n- 
propanol (n-PA), 2-propanol (IP A), acetone (Acet), the 
methylethylketone (MEK), ethyl acetate (EtAc), 
dichloromethane (DCM), 1,1 -di chloro -1-fluoroethane 
(R141b), 1,3-di chloro -1,1,2,2,3-penta fluoro propane 
(R225A), 3,3-di chloro -1,1,1,2,2-penta fluoro propane 
(R225B), and the2,2-di chloro -1,1,1-trifluoroethane (R123) as 
soluble solvent. 
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^>^^^^P?P/^> (R 2 2 5 B) „ £>cfcT/2, 2-v 
<7DD-1, 1 ( 1-MJ^Mni$V (R1 23) 



[0036] iaTcoStt«lJct5t^ffli^fc»ffiatt«i: Lr 
fi, r^^u^'J^vxf-uvx— (apoee) . 

ee) . 7KU7h+vx^u>BiteKxxx;u (POEFE) 

. yj-feU >I-fjKJ)lXfil (GRETES) s 

;UrK 'J rtylf b>X-fiKJ)IXfJl (A PO E E S) 

. Vll/t^>lXfil (SORES) . yj-fe'J >I^fJI/ 

(gres) . BiJKKT;u*y-;ura K (faad) . 

cfcl/^'JiZ'J^X-x^ (GRET) (DBfr&»*h.fco 
[0 0 3 7] 

[Si] 



[0036] Ester (GRETES) of alkyl polyoxyethylene ether (APO 
EE), glycerin ester poly ethoxyethylene ether (GEPEE), 
polyoxyethylene fatty acid ester (POEFE) and glycerin ether, 
ester (APOEES)of alkyl polyoxyethylene ether, it was chosen 
from group of sorbitan ester (SORES), glycerin ester (GRES), 
the aliphatic acid alkanol amide (FAAD), and glycerin ether 
(GRET) as surfactant which is used in Working Examplebelow. 



[0037] 
[Table 1] 





M« 






i 


C336 


100 


O 


2 


C336/n-Pet 


95.0/5.0 


© 


Q 
O 




85 0/15 0 


© 


4 


C336/n-Hex 


70.0/30.0 


© 


5 


C336/c-Hex 


92.0/8.0 


© 


6 


C336/n-Hep 


90.0A0.0 


© 


7 


C336/MBK 


83.0A7.0 


© 


8 


C336/EtAc 


91.0/9.0 


© 


9 


C336/R225A 


80.0/20.0 


© 


10 


C336/DCM 


94.0/6.0 


© 


11 


C336/n-Pet/c-Hex 


85.0/5.0/10.0 


© 


12 


C336/c-Hex/IPA 


80.0/15.0/5.0 


© 


13 


C336/c-Pet/BtOH 


70.0/25.0/5.0 


© 


14 


C336/n-Hex/DCM 


86.0/9.0/5.0 


© 


15 


C336/c-Hex/R225B 


75.0/15.0AO.0 


© 


16 


C336/n-Hep/EtAc 


87.0/8.0/5.0 


© 


17 


C336/DCM/MBK 


87. 0A0. 0/3.0 


© 


18 


C336/R123/BtOH 


85.0/10.0/5.0 


© 


19 


C336/R141b/IPA 


89.0/8.0/3.0 


© 


20 


C336/R225A/tie0H 


81.0/15.0/4.0 


© 


21 


C336/DOJ/c-Hex/EtQH 


60. 0A0. 0/26. 0/4.0 


© 



[0 0 3 8] 



[0038] 
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[Table 2] 











22 


C336/AP0EE 


99. 9/0. 1 


© 


23 


C336/GEPEE 


99. 95/0. 05 




24 


C336/P0EFE 


99. 9/0. 1 


O 


25 


C336/GRETES 


99. 5/0. 5 


O 


26 


C336/APGEES 


99. 9A. 0 




27 


C336/S0RES 


99. 9/0. 1 


© 


28 


C336/GRES 


99. 5/0. 5 


© 


29 


G36/FAAD 


99. 0/1. 0 


© 


30 


C336/GRET 


99. 99/0. 01 


© 


31 


C336/AP0EE/n-Pet 


95. 0/0. 005/4 995 


© 


32 


C336/GBPEE/c-Pet 


95. 0/0. 01/4. 99 


© 


33 


C336/P0EFE/n-Eex 


90. 0/0. 05/9. 95 


© 


34 


C336/(3tETES/c-Hex 


92. 0/0. 1/7. 9 




35 


C336/AP0EES/n-Hep 


95. 0/0. 5/4. 5 


© 


36 


C336/S0RES/IPA 


89. 0/1. 0/10. 0 




37 


C336/GRES/MEK 


80.0/10. 0/10.0 


© 


38 


C336/FAAD/EtAc 


95.0/0. 005/4. 995 




39 


C336/AP0EE/R225A 


85.0/0.01/14. 99 


© 


40 


C336/GRETES/R123 


85. 0/0.5/14.5 


© 


41 


C336/GBPEE/DCM 


90.0/0.05/9.95 


© 


42 


C336/P0EFE/n-Pet/IPA 


92.0/0.1/3.9/4.0 


© 


43 


C336/GRETES/c-Pet/DCM 


80.0/0.5/14. 5/5.0 


© 


44 


G36/GRES/n-flep/R141b 


79.0/1.0/10.0/10.0 


© 



[0 0 3 9] ~4 4fCfc^T. jg#J&J#<7>C3 3 6 

^ 1, 1, 2, 2, 3, 4-A^UOyi7D^> 

s i f 1, 2, 2, 3-^>^^;i/^-p~-3- (K'J^;ut|- 

P^^JU) V"?P^£X 1, 1, 2, 3-f h77J^P 
-2- (h'J^^P^^jU) v^Q^^l/, 1, 1, 2, 
2-x h^^l^P- 3- ( h'J^M-P^^l/) y^P^ 
$X *fcl±1, 1, 2, 2, 3-^>^^;U7|-P-4, 4 
-v/^JU-3- (HJ^JU^P^JU) y^P^>l:f 



[0039] In Working Example 1 to 44, changing C336 of solven 
t composition, into 1,1, 2,2,3 ,4-hexafluoro cyclobutane , the 1,1, 
2,2,3-penta fluoro -3-(trifluoromethyl) cyclobutane , 1,1,2,3- 
tetrafluoro -2-(trifluoromethyl) cyclobutane , 1,1,2,2- 
tetrafluoro -3 -(trifluoromethyl) cyclobutane or 1,1, 2,2,3-penta 
fluoro -4,4-di methyl-3-(trifluoromethyl) cyclobutane, when 
you appraised, itacquired similar result. 



[0 0 4 0] 



[0040] 
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[S3] [Table 3] 











45 


C336 


100 


o 


46 


C336/HeOH 


95. 0/5. 0 


© 


47 


C336/E10H 


96. 0/4. 0 




48 


C336/n-PA 


93. 0/7. 0 




49 


C336/IPA 


92. 0/8. 0 




50 


C336/Acet 


94. 0/6. 0 




51 


C336/MeOS/n-Pet 


90. 0/5. 0/5. 0 


© 


52 


C336/fetOH/c-Pet 


86. 0/4. 0/10. 0 


© 


53 


C336/n-PA/n-Hex 


85. 0/8. 0/7. 0 


© 


54 


C336/IPA/c-Hex 


80.0/5.0/15.0 




55 


C336/Acet/n-Hep 


86. 0/4. 0/10. 0 


© 


56 


C336/MeOH/EtOH 


95. 0/0. 5/4. 5 


© 


57 


C336/EtOH/IPA 


94. 0/5. 0/1. 0 


© 


58 


C336/BtOB/DMC 


91. 0/4. 0/5. 0 


@ 


59 


C336/IPA/MEK 


90. 0/7. 0/3. 0 


© 


60 


C336/Acet/fctAc 


87.0/8.0/5.0 


© 


61 


G36/BtOH/R225A 


80.0/5.0/15.0 


© 


62 


C336/IPA/R123 


83.0/7.0/10.0 


© 


63 


C336/fctGB/IPA/c-Hex 


85.0/4. 5/0.5/10.0 


© 


64 


C336/tt0i/R141b/MEK 


80.0/5.0/10.0/5.0 


© 


65 


C336/IPA/n-Hei/R123 


76.0/4.0/8.0/12.0 


© 



[004 1 ] [0041] 
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[Table 4] 











66 


C336/AP0EE 


99. 9/0. 1 


o 


67 


C336/GEPEE 


99. 95/0. 05 


o 


68 


C336/P0EFE 


99. 9/0. 1 


© 


69 


C336/GRETES 


99 5/0 5 


© 


70 


C336/APGEES 


99. 0/1. 0 


© 


71 


C336/S0RES 


99.9/0.1 


o 


72 


C336/GRES 


99. 5/0. 5 


o 


73 


C336/FAAD 


99. 0/1. 0 


© 


74 


C336/GRET 


99. 99/0. 01 




75 


C336/AP0EE/MeOH 


95. 0/0. 005/4. 995 


© 


76 


C336/G£PEE/fetOH 


95. 0/0. 01/4. 99 




77 


C336/P0EFE/n-PA 


95. 0/0. 05/4. 95 


© 


78 


C336/GRETES/IPA 


92 0/0 1/7 9 


@ 


79 


C336/AP0EES/Acet 


95 0/0 5/4 5 


© 




C336/S0RES/e-Hex 


89 0/1 0/10 0 




81 


C336/GRES/MEK 


80 0/10 0/10 0 


© 


82 


C336/FAAD/DCM 


95 0/0 005/4 995 


© 


83 


C336/AP0EE/EtAc 


95.0/0.01/4. 99 


o 


84 


C336/GBPEE/R225A 


90.0/0.05/9.95 


© 


85 


C336/P0EFE/IPA/EtQH 


94.0/0.1/0.9/5.0 


© 


86 


C336/GEPEE/E tGH/c-Hex 


80.0/0.5/4. 5/15.0 


© 


87 


C336/P0EFE/IPA/R141b 


79.0/1.0/10.0A0.0 


© 


88 


C336/PAAD/MeOH/BtOE/R225B 


79.99/0. 01/1.0/5. 0/14.0 


© 



[0 0 4 2] 5eifi«4 5~8 8lCfc^r, »*J3Bfilt(DC 3 3 
6£ v 1,1,2, 2 T 3, 

1, 1, 2, 2, 3-^>^^;U^"P-3- (h'J3?;i/ 
^P^^LO y^7P^>, 1, 1, 2, 3-f h77M 
P-2- ( MJ ^JU^P/^l/) v^P3?£X 1, 1, 2 

, 2-f h7^p-3- ( mj 3?;u^p>^;u) v-?p 

7$X££:fil, 1, 2, 2, 3-^>^^>lU/)-P-4, 
3- ( HJ^M-P^JU) y^P7^ yiz 

[0 0 4 3] 

(a) ^?>tt*ft*lcffl^-6»««[S«itt 



[0042] In Working Example 45 to 88, changing C336 of solve 
nt composition, into 1,1,2,2,3,4-hexafluoro cyclobutane , thel, 
1,2,2,3-penta fluoro -3-(trifluoromethyl) cyclobutane , 1,1,2,3- 
tetrafluoro -2-(trifluoromethyl) cyclobutane , 1,1,2,2- 
tetrafluoro -3-(trifluoromethyl) cyclobutane or 1, 1,2,2,3-penta 
fluoro -4,4-di methyl-3-(trifluoromethyl) cyclobutane, when 
you appraised, itacquired similar result. 



[0043] 

[Effects of the Invention] Carbon number which is used with thi 
s invention being 4 or more, it possessesthe 4-member ring, at 
same time, as solvent composition which is used for 
washtngwhich consists of ring shape hydrofluorocarbon (A) 
which contains hydrogen atom of at least one doesnot include 
chlorine atom and does not produce effect to ozone 
layercompletely, it possesses benefit that lifetime in 
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atmosphere doesnot contribute to global warming shortly. 
There is a or other benefit which satisfies characteristic which 
on that, conventional Rl 13has had and is superior, can wash 
lipid and flux or other soiling inthe effective. 
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